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STUDIES OF THE COASTAL MARINE FAUNA OF 
SOUTHERN SINALOA, MEXICO. IV. REPORT 
ON THE CARIDEAN CRUSTACEANS 

M. E. Hendrickx, M. K. Wicksten, and A. M. van der Heiden 

Abstract . — As a result of a large scale survey of the coastal marine fauna of 
southern Sinaloa, Mexico, 29 species of caridean shrimps are reported for a wide 
variety of habitats. Information is provided on their currently known distribution 
in the Eastern Pacific region. 



Since 1979, a large scale survey of the marine coastal fauna has been underway 
in the southeastern part of the Gulf of California. One of the main results obtained 
so far is the updating of a provisional inventory of the species of marine and 
estuarine invertebrates and fishes found in southern Sinaloa (van der Heiden and 
Hendrickx 1982; Hendrickx and van der Heiden in press). Much information also 
has been gained regarding the occurrence of these species in different habitats. 

There have been almost no faunistic studies on invertebrates on a regional 
basis in the Gulf of California. The most comprehensive works available are those 
of Parker (1963) and Brusca (1980). Both, however, are incomplete, mentioning 
only some of the wide variety of species to be found in the area. This paper 
records the caridean shrimps found so far in southern Sinaloa, and provides 
information on their habitats. Further studies are underway, however, and ad- 
ditional species may be found to be present in the area, especially in less acces- 
sible habitats such as the nearshore rocky subtidal. 

Material and methods . — The material on which this study of caridean shrimps 
is based comes from a wide spectrum of habitats with differing environmental 
conditions. Specimens from shallow water coastal systems came from estuaries, 
coastal lagoons, and rocky intertidal habitats. Material from the Bay of Mazatlan 
was taken during a 2-year sampling program aboard the boat FC-I of the Secre- 
taria de Educacion Piiblica in Mazatlan. Specimens from the continental shelf 
were collected during a three-leg project (SIPCO project) aboard the oceano- 
graphic vessel El Puma of the Institute de Ciencias del Mar y Limnologia, Uni- 
versidad Nacional Autonoma de Mexico. Sampling in shallow water was done 
by hand collecting, cast nets, trawls, small grabs, or small dredges. Aboard ship, 
bottom grabs, dredges, beam trawls, or otter trawls were used according to the 
capabilities of the ships that were available. A map of the sampling areas is given 
in Fig. 1 . 



Family Pasiphaeidae 
Leptochela serratorbita Bate, 1888 

Material . — Bay of Mazatlan, Van Veen grab: 2 males (April 1980), 1 ovigerous 
female (Jan 1980). 

Previous Eastern Pacific records . — Cape San Lucas, Baja California Sur; To- 
pol obampo, Sinaloa (Chace 1937). 
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Range . — Tropical and warm temperate western Atlantic (Chace 1972), southern 
Gulf of California. 

Habitat . — At Cape San Lucas, 15-30 m on sandy bottom (Chace 1937); in Bay 
of Mazatlan, 10-27 m on fine sand. 

Family Palaemonidae 

Palaemon {Palaemon) gracilis (Smith, 1871) 

Material. — Caimanero lagoon, cast net, 23 specimens (June 1978; Sept 1978; 4 
ovigerous). 

Previous Eastern Pacific records . — Nicaragua and Panama (Holthuis 1952b). 

Range . — Caimanero lagoon south to Rio Lara, southern Panama. 

Habitat . — Rivers, streams and coastal waterways throughout its range, in fresh 
to brackish water (up to 8%o salinity). 

Macrobrachium americanum Bate, 1868 

Material . — Rio Baluarte, 4 specimens (1979). 

Previous Eastern Pacific records. — Numerous records, from Mexico to Peru 
(Holthuis 1952b). 

Range . — Mulege, Baja California Sur to northern Peru (Holthuis 1952a). 

Habitat . — Freshwater streams in southern Sinaloa (Rio Presidio, Rio Baluarte, 
and Rio Quelite). 



Macrobrachium digueti (Bouvier, 1895) 

Material . — Rio Baluarte, 3 specimens (Nov 1978, Aug 1980). 

Previous Eastern Pacific records. — Baja California, Mexico; Guatemala, Pan- 
ama, and Ecuador (Holthuis 1952b); Peru (Mendez 1981). 

Range . — Mulege, Baja California Sur; Rio Baluarte, Sinaloa south to Rio Moche, 
Peru. 

Habitat . — Fresh water. 

Macrobrachium occidentale Holthuis, 1950 
Material . — Rio Baluarte, 2 specimens (Nov 1978). 

Previous Eastern Pacific records. — Guatemala, El Salvador and Panama (Hol- 
thuis 1952b). 

Range . — Rio Baluarte, Sinaloa south to Panama. 

Habitat . — Specimens from the Rio Baluarte were collected in fresh water. 



Macrobrachium tenelliim (Smith, 1869) 

Material . — Huizache-Caimanero lagoon complex, 3 specimens (July 1978); Cai- 
manero lagoon, cast net, 7 ovigerous females (Sept 1978); Estero El Verde, hand 
net, 3 specimens (July 1979). 

Previous Eastern Pacific records . — Numerous records, Mexico to Peru (Hol- 
thuis 1952b). 

Range. — Mulege, Baja California Sur to northern Peru (Holthuis 1952a). 

Habitat . — So far, the species has been reported only in fresh water. The ani- 
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Fig. 1. Location of the sampling areas. Map A: Gulf of California; Map B: Region of Southern 
Sinaloa; Map C: Bay of Mazatlan. 



mals from near Mazatlan, however, were collected in brackish water. The salinity 
ranged up to 20%©. In Estero El Verde, M. tenellum was found in beds of widgeon 
grass {Ruppia sp.). 

Palaemonetes {Palaemonetes) hiltoni Schmitt, 1921 

Material. — Estero El Verde, 11 specimens, 9 ovigerous (June and Dec 1979; 
Jan and May 1980); Caimanero lagoon, cast net, 61 specimens (date not recorded). 

Previous Eastern Pacific records. — Southern California, U.S.A., Sonora and 
Sinaloa, Mexico (Holthuis 1952b). 

Range. — San Pedro, California south to Sinaloa. 
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Habitat . — Animals from estero El Verde were taken among widgeon grass 
{Ruppia sp.) with a small hand net at 0.4-1 m at a salinity of 20-22%o. 

Periclimenes {Periclimenes) infraspinis (Rathbun, 1902) 

Material . — Bay of Mazatlan, Van Veen grab, 3 specimens (Aug 1979). 

Previous Eastern Pacific records . — Southern California, U.S.A.; Gulf of Cab 
ifornia, Costa Rica, Galapagos Islands (Holthuis 1951). 

Range . — San Diego, U.S.A., south to the Galapagos Islands (Brusca 1980). 

Habitat . — The specimens were taken on a sandy bottom at 9 m. 

Neopontonides dentiger Holthuis, 1951 

Material . — Bay of Mazatlan, trawl, 1 ovigerous female (Sept 1979); off Punta 
Piaxtla (23°34'N, 106°57'W), trawl, 1 specimen (Apr 1981). 

Previous Eastern Pacific record . — Off Cape San Francisco, Ecuador (Holthuis 
1951, 1952a). 

Range . — The species is known only from these 3 records. 

Habitat . — Holthuis (1951) reported the holotype from a mud-rock bottom at 4 
m. Material from Sinaloa was found a sand-rock bottom at 8 m in the Bay of 
Mazatlan, and on a muddy bottom with colonies of gorgonians attached to stones 
at 66 m off Punta Piaxtla. 

Pontonia margarita Smith, 1869 

Material . — Bay of Mazatlan: 1 male and 1 female (Sept 1979), 2 males and 2 
ovigerous females (June 1980). 

Previous Eastern Pacific records . — Numerous records, from the Gulf of Cali- 
fornia to the Galapagos Islands (Holthuis 1951). 

Range . — From the Gulf of California to the Galapagos Islands, Ecuador (Hol- 
thuis 1951). 

Habitat . — Specimens were found as commensals of the pearl Pinctada 

mazatlanica. 



Family Gnathophyllidae 
Gnathophyllum panamense Faxon, 1893 

Material. — Punta Los Cerritos, north of Mazatlan, rocky shore, 1 specimen 
(May 1981). 

Previous Eastern Pacific records . — Gulf of California south to Panama (Brusca 
1980). 

Range. — Gulf of California south to the Galapagos Islands (Wicksten in press). 
Habitat. — Rocky intertidal zone to 17 m, sometimes found in tidepools. 

Family Hippolytidae 
Lysmata calif ornica (Stimpson, 1866) 

Material . — Bay of Mazatlan, trawled, 3 specimens, 1 ovigerous (Nov 1979). 
Previous Eastern Pacific records. — California, U.S.A.; west coast of Baja Cal- 



VOLUME 96, NUMBER 1 



71 



ifornia, Gulf of California, to Panama (Abele and Patton 1976; Brusca 1980; Stand- 
ing 1981). 

Range . — Tomales Bay, California to Panama. 

Habitat . — Common in rocky intertidal areas (Brusca 1980). Taken at 9 and 24 
m on muddy sand or fine sand off Mazatlan. 

Trachycaris re strict us (A. Milne-Ed wards, 1878) 

Material . — Off Punta Piaxtla, trawled, 1 ovigerous female (Apr 1981). 

Previous Eastern Pacific records. — Gulf of California, Panama (Wicksten in 
press). 

Range . — Tropical eastern and western Atlantic (Chace 1972); Gulf of California 
to Panama. 

Habitat . — The specimen from off Punta Piaxtla was taken on a muddy bottom 
at 66 m. 



Thor paschalis (Heller, 1862) 

Material . — Bay of Mazatlan, Van Veen grab, 1 specimen (Nov 1979); Pichi- 
lingue, Bay of La Paz, Baja California, rocky shore, 3 specimens (Mar 1980). 

Previous Eastern Pacific records . — Gulf of California, southwestern Mexico, 
Panama (Wicksten in press). 

Range . — Indo-West Pacific region (Bruce 1976); Gulf of California to Panama. 

Habitat. — At La Paz, the animals were found under stones in a rocky intertidal 
area. The animal from the Bay of Mazatlan was collected on a bottom of stones 
and shell fragments. 



Latreutes antiborealis Holthuis, 1952c 

Material . — Bay of Mazatlan, Van Veen grab, 1 specimen (Nov 1980). 
Previous Eastern Pacific records. — Numerous records, Gulf of California to 
Chile (Wicksten and Mendez in press). 

Range . — Gulf of California to Chile. 

Habitat . — The specimen from the Bay of Mazatlan was collected on fine to 
very fine sand at 6 m. 



Family Processidae 
Processa spp. 

Material. — Off Teacapan, Sinaloa (22°24'N, 105°54'W), Van Veen grab, 1 ovi- 
gerous female (Aug 1980); Bay of Mazatlan, Van Veen grab, 24 specimens from 
12 different grab samples (Aug 1979-Mar 1981). 

Habitat . — The animal from off Teacapan was taken at 37 m on silty sand; the 
rest came from 7-25 m on sandy mud to muddy sand, sometimes with shell 
fragments. 

Remarks . — Individuals of this genus are common in the Bay of Mazatlan. Most 
of these specimens belong to an undescribed species being studied by M. K. 
Wicksten and M. Mendez. Others have not yet been identified to species. 
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Family Alpheidae 
Synalpheiis digued Coutiere, 1909 

Material. — Pajaros Island, Bay of Mazatlan, rocky intertidal zone, 1 specimen 
(Apr 1980); Punta Chile, Bay of Mazatlan, rocky intertidal zone, 3 specimens 
(Oct 1980). 

Previous Eastern Pacific records. — “Lower California” (Coutiere 1909); Arena 
Bank, Gulf of California (Chace 1937); Panama (Abele and Patton 1976); Isla 
Malpelo, Colombia (Abele 1975). 

Range . — Southern Gulf of California to Colombia. 

Habitat . — Lower midlittoral to sublittoral zones, among stones or within crev- 
ices in rocky intertidal; also associated with sponges in lower intertidal zone. 

Synalpheus nobilii Coutiere, 1909 

Material. — About 5 km N of Mazatlan, 2 specimens (1 ovigerous) (Dec 1979); 
Punta Chile, Bay of Mazatlan, 1 ovigerous female (Oct 1980); foot of Cerro de 
Vigia, Bay of Mazatlan, 2 specimens (1 ovigerous) (Oct 1980); Cerro de Vigia, 5 
specimens (2 ovigerous) (Nov 1980). 

Previous Eastern Pacific records. — Gulf of California (Wicksten in press); Clip- 
perton Island (Chace 1962); Panama (Abele 1976); Isla Malpelo, Colombia (Abele 
1975); Ecuador (Coutiere 1909); Galapagos Islands (Schmitt 1939). 

Range . — Gulf of California to the Galapagos Islands. 

Habitat . — All specimens except the female from Punta Chile came from be- 
neath tufts of coralline algae in the lower midlittoral zone of rocky shores. 

Synalpheus biiinguiculatus (Stimpson, 1860) 

Material . — Punta Piaxtla, rocky shore, 2 specimens (1 ovigerous) (Oct 1979); 
Punta Chile, Bay of Mazatlan, rocky shore, 2 ovigerous females (Oct 1980); foot 
of Cerro de Vigia, Bay of Mazatlan, 5 specimens (1 ovigerous) (Oct 1980); Estero 
de Teacapan, 2 specimens (Mar 1980), 4 specimens (Apr 1980), 1 specimen (May 
1980). 

Previous Eastern Pacific records. — Gulf of California, southwestern Mexico, 
and Galapagos Islands (Wicksten in press); Clipperton Island (Chace 1962), Pan- 
ama (Abele 1976), Isla Malpelo, Colombia (Abele 1975). 

Range . — Hawaiian Islands (Stimpson 1860; Banner 1953), Gulf of California 
south to Galapagos Islands. 

Habitat . — Specimens from Punta Piaxtla and the Bay of Mazatlan were found 
under sponges on rocks and under stones. The animals from Estero de Teacapan 
were collected on oyster racks with S trios trea iridescens and barnacles {Balanus 
sp.) at a salinity of 40%© in March 1980). 

Synalpheus apioceros sanjosei Coutiere, 1909 

Material . — Punta Piaxtla, rocky shore, 1 ovigerous female (Oct 1980); Bay of 
Mazatlan, 1 specimen (June 1979); Punta Chile, Bay of Mazatlan, rocky shore, 7 
specimens (2 ovigerous) (Apr 1980), 1 ovigerous female (Oct 1980); Isla Pajaros, 
Bay of Mazatlan, rocky shore, 4 specimens (Apr 1980); foot of Cerro de Vigia, 



VOLUME 96, NUMBER 1 



73 



Bay of Mazatlan, rocky shore, 2 specimens (Dec 1980), 2 specimens (1 ovigerous) 
(Oct 1980), 3 specimens (1 ovigerous) (Nov 1980). 

Previous Eastern Pacific records. — Southern Gulf of California (Brusca 1980); 
Isla San Jose, Baja California Sur (Coutiere 1909). 

Range . — Scammon’s Lagoon, west coast of Baja California throughout Gulf of 
California (Wicksten in press). 

Habitat. — In the Bay of Mazatlan, one animal was taken in June 1979 among 
the calcareous tubes of the gregarious polychaete Filograna implexa on sand at 
9.5 m. All other specimens came from the lower midlittoral zone to the sublittoral 
fringe on rocky shores, where the species usually is found under sponges attached 
to stones or in small cavities. 



Automate dolichognatha De Man, 1888 

Material. — Off coast of Sinaloa (23°10'N, 106°28'W), Van Veen grab, 1 spec- 
imen (Apr 1981). 

Previous Eastern Pacific records. — Isla Clarion, Panama, Isla Cocos, Colom- 
bia, Ecuador, and Galapagos Islands (Wicksten 1981). 

Range. — ^Tropical western Atlantic, tropical Indo-West Pacific region, tropical 
eastern Pacific from Sinaloa to the Galapagos Islands (Wicksten 1981). 

Habitat . — Commonly found in rocky intertidal zones (Wicksten 1981). The 
specimen from southern Sinaloa was collected by dredging on a silty sand bottom 
at 28 m. 



Automate rugosa Coutiere, 1900 

Material. — Off Punta Piaxtla, Van Veen grab, 1 specimen (Apr 1981); off Ma- 
zatlan, Van Veen grab, 4 specimens (Apr 1981); entrance to Estero de Urias 
(Mazatlan Harbour), sediment sample, 1 specimen (Apr 1980). 

Previous Eastern Pacific records. — Isla Cedros and Turtle Bay, Mexico; Gulf 
of Panama (Wicksten 1981; Coutiere 1909). 

Range. — Isla Cedros, west coast of Baja California; Sinaloa, Gulf of California, 
south to the Gulf of Panama. 

Habitat . — Specimens were taken from sediment samples of muddy sand col- 
lected at 27-70 m. 

Alpheus armillatus H. Milne Edwards, 1837 

Material. — Punta Chile, Bay of Mazatlan, rocky shore, 2 specimens (Oct 1980), 
1 specimen (Nov 1980); between Punta Chile and Punta Tiburon, Bay of Maza- 
tlan, under stones, 4 specimens (1 ovigerous) (Apr 1980); Estero de Urias, Ma- 
zatlan Harbour, 1 specimen (Nov 1981). 

Previous Eastern Pacific records. — Widely distributed in the Gulf of California 
(Wicksten in press). 

Range . — Tropical and warm temperature western Atlantic (Chace 1972); Gulf 
of California. 

Habitat . — ^The species is common in the rocky intertidal zone of the Bay of 
Mazatlan, where it lives in burrows under stones. Small specimens have been 
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found under sponges and in small crevices. The species occurs from the lower 
midlittoral zone to the sublittoral fringe. 

Alpheus floridanus Kingsley, 1878 

Material. — Bay of Mazatlan, trawl, 1 specimen (Mar 1979), Van Veen grab, 1 
specimen (Jan 1980); Off Cerro de Vigia, Bay of Mazatlan, Van Veen grab, 1 
ovigerous female (Nov 1980); off Mazatlan (23°04'N, 106°16'W) trawl, 1 specimen 
(Mar 1981). 

Previous Eastern Pacific records. — Bahia Gonzaga, Mexico; Isla Taboga, Pan- 
ama (Wicksten in press). 

Range. — Eastern Atlantic from Guinea to Congo, Gulf of Mexico to Brazil 
(Chace 1972); Gulf of California, Panama. 

Habitat . — The animals were collected at 20-25 m on muddy sand, often with 
a significant amount of clay. Contrary to what has been reported for the western 
Atlantic coast, none of the specimens was taken intertidally. 

Alpheus leviiisculus Dana, 1852 

Material . — South of Punta Chile, Bay of Mazatlan, rocky shore, 5 specimens 
(2 ovigerous) (Feb 1980; Apr 1980); Punta Chile, rocky shore, 3 specimens (Oct 
1980). 

Previous Eastern Pacific records . — Galapagos Islands (Sivertsen 1933; Hult 
1939). 

Range . — Wake Island, Canton Island (Banner and Banner 1964); Gulf of Cal- 
ifornia to Colombia (Wicksten in press), Galapagos Islands. 

Since the publication of the report of Banner and Banner (1982) on the alpheids 
of Australia, it may be necessary to consider the specimens from Sinaloa as 
members of a new subspecies that would be distinct to both A. 1. leviiisculus 
(Indo-West Pacific region) and A. 1. boiivieri (Atlantic region). 

Habitat. — Alpheus leviiisculus was collected under stones, among sand, and in 
gravel in rocky intertidal areas. It commonly burrows in the lower midlittoral 
zone and sublittoral fringe. 

Alpheus cf. A. malabariciis Fabricius, 1775 

Material. — Estero El Verde (23°25'30"N, 106°33'30"W) bottom dredge, 1 spec- 
imen (May 1979); El Tanque Canal, Caimanero Lagoon, cast net at night, 3 
specimens (May 1979); Estero de Urias, Mazatlan Harbour, in mud, 2 specimens 
(Nov 1981). 

Previous Eastern Pacific records . — Vicinity of Mazatlan (Wicksten in press). 

Range . — The specimens from Mazatlan belong to the A. malabariciis complex 
and their relationship with other members of this complex will be treated in a 
forthcoming paper (Wicksten in press). 

Habitat . — In southern Sinaloa, the species seems to be restricted to coastal 
lagoons and mangrove channels. The specimens from Estero de Urias were col- 
lected in mud, on a small flat bank bordered by mangrove trees at a salinity of 
36%o and a temperature of 3FC. Other specimens were collected on shallow 
muddy sand bottoms in a lagoon at a salinity of 37%o. 
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Table 1. — Species of Carideans in Different Habitats 



Rivers, estuaries and lagoons; 
Alpheiis malabaricus 
Macrobrachiiim spp. 
Palaemon gracilis 
Palaemonetes hiltoni 



Offshore soft or mixed bottoms: 
A Ip Ileus floridanus 
Automate dolichoguatha 
Automate riigosa 
Latreutes antiborealis 
Leptochela serratorbita 
Lysmata californica 
Neopontonides dentiger 
Ogy rides sp. 

Periclimenes infraspinis 
Pontonia margarita 
Processa spp. 

Thor paschalis 
Trachycaris restrictus 



Intertidal-subtidal rocky areas: 
Alpheus armillatus 
Alpheiis leviusciilus 
Alpheus schmitti 
Gnathophylliim panamense 
Synalpheiis apioceros sanjosei 
Synalpheus biimguiciilatus 
Synalpheiis digiieti 
Synalpheus nobilii 



Alpheus schmitti Chace, 1972 



Material. — Punta Chile, Bay of Mazatlan, rocky shore, 2 specimens (Feb 1980). 
Previous Eastern Pacific records. — The species is known only from this record. 
Range. — Florida Keys, Antigua Island, Grenada, Tobago (Chace 1972); Ma- 
zatlan, Sinaloa. 

Habitat. — Lower midlittoral zone, under stones. 



Material. — Bay of Mazatlan, 58 specimens (Aug 1980-Apr 1981). 

Previous Eastern Pacific records. — Southwestern Mexico (Wicksten in press). 

Range. — Because of the uncertainty of the specific identity, the range is un- 
certain. Other specimens of Ogyrides have been taken in southwestern Mexico 
and off Southern California, U.S.A. There may be more than one species in the 
area. 

Habitat. — In the Bay of Mazatlan, the species is common on soft bottoms. 



At least 29 species of carideans including a least two species of Processa and 
one or more species of Ogyrides, are known now from the coast of Sinaloa. The 
fauna contains many wide-ranging species, some of which are known only from 
a few specimens. 

Certain species are characteristic of different depths or habitats (Table 1). Those 
of the coastal estuaries and lagoons are particularly interesting, having been poor- 
ly studied elsewhere in western Mexico. 

The caridean fauna of Mazatlan differs somewhat from that found in other parts 
of the Gulf of California. The small shrimp Palaemon ritteri, common at Guaymas 
and Puerto Penasco, has not been taken at Mazatlan. Thor paschalis and Hip- 
polyte williamsi, common elsewhere among Sargassitm spp., also are uncommon 
or not reported from the area. Perhaps the degree of exposure to waves or the 



Family Ogyrididae 
Ogyrides sp. 



Discussion 
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temperature of the water may be responsible for the difference in the caridean 
faunas. 



Literature Cited 

Abele, L. G. 1975. The macruran decapod Crustacea of Malpelo Island. — Smithsonian Contribu- 
tions to Zoology 176:69-85. 

. 1976. Comparative species composition and relative abundance of decapod crustaceans in 

marine habitats of Panama. — Marine Biology 38:263-278. 

, and W. K. Patton. 1976. The size of coral heads and the community biology of associated 

decapod crustaceans. — Journal of Biogeography 3:35-47. 

Banner, A. H. 1953. The Crangonidae, or snapping shrimp of Hawaii. — Pacific Science 12(1):3- 
144. 

, and D. M. Banner. 1964. Contributions to the knowledge of the alpheid shrimp of the Pacific 

Ocean, IX. Collections from the Phoenix and Line Islands. — Pacific Science 18(1):83-100. 

, and . 1966. The alpheid shrimp of Thailand. — Siam Society Monographs Series, No. 

3. 168 pp. 

, and . 1982. The alpheid shrimp of Australia. Part III. The remaining alpheids, prim 

cipally the genus Alpheus and the family Ogyridae. — Records of the Australian Museum, 34(1- 
2): 1-357. 

Bate, C. S. 1868. On a new genus, with four new species, of freshwater prawns. — Proceedings of 
the Zoological Society of London, 1868:363-368. 

. 1888. Report on the Crustacea Macrura collected by the H.M.S. Challenger during the 

years 1873-76. — Reports of the Voyages of the H.M.S. Challenger, Zoology 24:i-xc, 1-942. 

Bouvier, E. L. 1895. Sur les Palemons recueillis dans les eaux douces de la Basse-Califomie par 
M. Diguet. — Bulletin du Museum d’Histoire Naturelle de Paris 1:159-162. 

Bruce, A. J. 1976. Shrimps from Kenya. — Zoologische Verhandelingen, Leiden 145:1-72. 

Brusca, R. C. 1980. A handbook to the common intertidal invertebrates of the Gulf of California. — 
University of Arizona Press, Tucson, 513 pp. 

Chace, F. A., Jr. 1937. The Templeton Crocker Expedition. VII. Caridean decapod Crustacea from 
the Gulf of California and the west coast of Lower California. — Zoologica 22(2): 109-138. 

. 1962. The non-brachyuran decapod crustaceans of Clipperton Island. — Proceedings of the 

United States National Museum 1 13(3466): 605-63 5. 

. 1972. The shrimps of the Smithsonian-Bredin Caribbean Expeditions with a summary of 

the West Indian shallow- water species (Crustacea: Decapoda: Natan tia). — Smithsonian Con- 
tributions to Zoology 98:1-179. 

Coutiere, H. 1900. Sur quelques Alpheidae des Cotes americaines (Collection de I’U.S. National 
Museum, Washington). — Comptes Rendus Hebdomadaires des Seances de I’Academie des 
Sciences 131:356-358. 

. 1909. The American species of snapping shrimps of the genus Synalpheus . — Proceedings 

of the United States National Museum 36(1659): 1-93. 

Dana, J. D. 1852. Crustacea. Part I. U.S. Exploring Expedition, during the years 1838, 1839, 1840, 
1841, 1842, under the command of Charles Wilkes, U.S.N., 13:1-1620. 

Fabricius, J. C. 1775. Systema Entomologiae, sistens insectorum classes, ordines, genera, species, 
adiectis synonymis, locis, descriptionibus, observationibus. Flensburg and Leipzig, 832 pp. 

Faxon, W. 1893. Reports on the dredging operations off the west coast of Central America to the 
Galapagos, to the west coast of Mexico, and in the Gulf of California, in charge of Alexander 
Agassiz, carried on by the U.S. Fish Commission steamer “Albatross” during 1891, Lieut. 
Commander Z. L. Tanner, U.S.N., commanding. VI. Preliminary descriptions of new species 
of Crustacea. — Bulletin of the Museum of Comparative Zoology Harvard University 24(7): 149- 
220. 

Heller, C. 1862. Beitrage zur Crustaceen-Fauna des Roten Meeres. Zweiter Teil. — Sitzungsberichte 
der Akademie der Wissenschaften in Wien 44(1): 24 1-295. 

Hendrickx, M. E., and A. M. van der Heiden. (in press). Study of the invertebrate fauna of southern 
Sinaloa, Mexico . — In A. Ayala-Castanares, F. B. Phleger, R. Schwartzlose y A. Laguarda, 



VOLUME 96, NUMBER 1 



77 



eds., The Gulf of California: Origin, Evolution, Waters, Marine Life & Natural Resources. 
Universidad Nacional Autonoma de Mexico, Mexico City. 

Holthuis, L. B. 1950. Preliminary descriptions of twelve new species of palaemonid prawns from 
American waters (Crustacea Decapoda). — Proceedings of the Koninklijke Nederlandse Aka- 
demie van Wetenschappen 53:93-99. 

. 1951. A general revision of the Palaemonidae (Crustacea Decapoda Natantia) of the Amer- 
icas. I. The subfamilies Euryrhynchinae and Pontoniinae. — Occasional Papers of the Allan 
Hancock Foundation 11:1-332. 

. 1952a. The Palaemonidae collected by the Siboga and Snellius expeditions, with remarks 

on other species. II. Subfamily Pontoniinae. — Siboga Expeditie 39a^®: 1-249. 

. 1952b. A general revision of the Palaemonidae. II. The subfamily Palaemoninae. — Occa- 
sional Papers of the Allan Hancock Foundation 12:1-396. 

. 1952c. Reports of the Lund University Chile Expedition 1948^9. The Crustacea Decapoda 

Macrura of Chile. — Lunds Universitets Arsskrift, N.F. Avd. 2, 7(10): 1-109. 

Hult, J. 1939. Crustacea Decapoda from the Galapagos Islands collected by Mr. Rolf Blomberg. — 
Arkiv for Zoologi 30A(5):1-18. 

Kingsley, J. S. 1878. A synopsis of the North American species of the genus Alpheus. — Bulletin 
of the United States Geological and Geographical Survey of the Territories, United States 
Department of the Interior 4:189-199. 

Man, J. G. 1888. Bericht iiber die von Herrn Dr. J. Brock im indischen Archipel gessammelten 
Decapoden und Stomatopoden. — Archiv fiir Naturgeschichte 53(1):2 15-600. 

Mendez, M. 1981 . Claves de identificacion y distribucion de los langostinos y camarones (Crustacea: 
Decapoda) del mar y rios de la costa del Peru. — Boletin del Instituto del Mar de Peni-Callao. 
5:1-170. 

Milne-Edwards, A. 1878. Description de quelques especes nouvelles de crustaces provenant du 
voyage aux lies du Cap-Vert de MM. Bouvier et de Cessac. — Bulletin de la Societe philom- 
athematique de Paris, (7), 2:225-232. 

Milne-Edwards, H. 1837. Histoire naturelle des crustaces, comprenant I’anatomie, la physiologie 
et la classification de ces animaux. 2. Paris: Roret. 532 pp. 

Parker, R. H. 1963. Zoogeography and ecology of macroinvertebrates, particularly mollusks, in the 
Gulf of California and the continental slope off Mexico. — Videnskabelige Meddelelse fra Dansk 
Natur-historisk Forening 126:1-178. 

Rathbun, M. J. 1902. Description of new decapod crustaceans from the west coast of North Amer- 
ica. — Proceedings of the United States National Museum 24(1272):885-905. 

Schmitt, W. L. 1921. The marine decapod Crustacea of California. — University of California, Pub- 
lications in Zoology 23:1^70. 

. 1939. Decapod and other Crustacea collected on the Presidential Cruise of 1938. — Smith- 
sonian Miscellaneous Collections 98(6): 1-29. 

Sivertsen, E. 1933. The Norwegian Zoological Expedition to the Galapagos Islands 1925, conducted 
by Alf Wollebaek. VII. Littoral Crustacea Decapoda from the Galapagos Islands. — Meddelelser 
fra det Zoologiske Museum, Oslo 38:1-23. 

Smith, S. I. 1869. In Verrill, A. E. On the parasitic habits of Crustacea. — American Naturalist 3: 
239-250. 

. 1871. List of the Crustacea collected by J. A. McNiel in Central America. — Reports of the 

Peabody Academy of Science, 1869:87-98. 

Standing, J. D. 1981 . Occurrences of shrimps (Natantia: Penaeidea and Caridea) in central California 
and Oregon. — Proceedings of the Biological Society of Washington 94(3): 774-786. 

Stimpson, W. 1860. Prodromus descriptionis animalium evertebratorum, quae in Expeditione ad 
Oceanum Pacificum Septentrionalem, a Republica Federata missa, Cadwaladaro Ringgold et 
Johanne Rodgers Ducibus, observavit et descripsit W. Stimpson. Pars VIII. Crustacea Ma- 
crura. — Proceedings of the Academy of Natural Sciences of Philadelphia 12:22^7. 

. 1866. Descriptions of new genera and species of macrurous Crustacea from the west coast 

of North America. — Proceedings of the Chicago Academy of Sciences 1:46-48. 

van der Heiden, A. M., and M. E. Hendrickx. 1982. Inventario de la fauna marina y costera del 
sur de Sinaloa, Mexico. Segundo Informe de Avance, Revisado y aumentado. — Universidad 
Nacional Autonoma de Mexico, Instituto de Ciencias del Mar y Limnologia, Estacion Maza- 
tlan. 135 pp. 



78 



PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 



Wicksten, M. K. 1981. The species of Automate (Caridea; Alpheidae) in the eastern Pacific Ocean. — 
Proceedings of the Biological Society of Washington 94(4): 1 104-1 109. 

. (in press). Shallow water caridean shrimps of the Gulf of California. — Occasional Papers 

of the Allan Hancock Foundation. New Series. 

, and M. Mendez, (in press). Neuvos registros de camarones carideos del Peru. 

(MEH and AMVDH) Institute de Ciencias del Mar y Limnologia, UNAM, 
Estacion Mazatlan, P.O. Box 811, Mazatlan, Sinaloa, Mexico; (MKW) Depart- 
ment of Biology, Texas A&M University, College Station, Texas 77843-3258. 



